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(57)Abstract: 

PROBLEM TO BE SOLVED: To simultaneously prevent 
damage to a battery and damage to an electronic equipment, 
by cutting off supply of overcurrent by operating a breaker, 
after driving and regenerative output from a motor control 
circuit are stopped, when a detecting signal of an overcurrent 
flowing between the battery and the motor control circuit is 
received. 

SOLUTION: A current sensor 12 is arranged between a 
battery 4 of a power supply line L2 and a breaker 8. The 
current value at the above point is measured with the current 
sensor 1 2 f and the measured current value, i.e., a detected 
signal I is inputted in a controller 14, which outputs a control 
signal to a driving circuit 10 on the basis of the detected 
signal I. Judgement that an output overcurrent of the battery 
4 has been generated is performed by using the control 
signal, when the detected signal I measured by the current 
sensor 12 exceeds the previously set reference value. The 
control signal stops the outputs of a generator 1 8 and an 
inverter 6, and then operates the breaker 8. 
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* NOTICES * 

JPO and NCXPX are not responsible for any 
damages caused by the use of this translation. 



1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim 1] The drive motor which drives a car, and the dc-battery which supplies power towards said drive 
motor, While being inserted between said dc-batteries and said drive motors and carrying out conversion 
control of the supply voltage from said dc-battery at the drive output to said drive motor The motor 
control circuit which carries out conversion control of the supply input from said drive motor at the 
regeneration output to said dc-battery, When said detecting signals are thought to be the breaker inserted 
between said motor control circuits and said dc-batteries, and the current sensor which detects the 
overcurrent which flows between said dc-batteries and said motor control circuits, and outputs the 
detecting signal, The electric vehicle characterized by providing the breaker control means which uses 
said breaker and intercepts supply of said overcurrent after the means for stopping which stops said drive 
and regeneration output from said motor control circuit, and said drive and regeneration output from said 
motor control circuit stopped. 

[Claim 2] It is the electric vehicle according to claim 1 which said means for stopping outputs the stop 
signal which directs a halt of said drive and a regeneration output to said motor control circuit when the 
detecting signal from said current sensor is received, and is characterized by said breaker control means 
using said breaker after predetermined time progress after said stop signal is outputted. 
[Claim 3] Said breaker control means is an electric vehicle according to claim 1 characterized by using 
said breaker when said completion signal of a halt from said detection means is received including a 
detection means to detect that said drive and the regeneration output stopped said motor control circuit, 
and to output the completion signal of a halt. 

[Claim 4] The generator which supplies power towards said dc-battery and charges said dc-battery 
through said breaker, It has further the generator control means which stops said generation-of-electrical- 
energy output when said detecting signal is outputted, while controlling the generation-of-electrical- 
energy output of this generator. Said breaker control means The electric vehicle according to claim 1 
characterized by using said breaker after said generation-of-electrical-energy output from said generator 
stops in addition to said drive and regeneration output from said motor control circuit. 
[Claim 5] When said means for stopping receives the detecting signal from said current sensor, While 
outputting the 1st stop signal which directs a halt of said drive and a regeneration output to said motor 
control circuit, the 2nd stop signal which directs a halt of said generation-of-electrical-energy output of 
said generator is outputted to said generator control means. Said breaker control means is an electric 
vehicle according to claim 4 characterized by using said breaker after predetermined time progress after 
said 1st and 2nd stop signals are outputted. 

[Claim 6] It detects that said drive and the regeneration output stopped said motor control circuit, and a 
1st detection means to output the completion signal of the 1st halt is included. Said generator control 
means Said breaker control means is an electric vehicle according to claim 4 characterized by using said 
breaker when said completion signal of the 1st and 2nd halt is received including a 2nd detection means to 
detect that said generation-of-electrical-energy output of said generator stopped, and to output the 
completion signal of the 2nd halt. 

[Claim 7] Said breaker control means is an electric vehicle given in any of claims 1-6 characterized by 
using said breaker when it has a starting switch further and said starting switch is OFF they are. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the electric vehicle which prevented damage on the 

electrical power system by the overcurrent. 

[0002] 

[A related background technique] The electrical power system of the electric vehicle which intercepted 
this overcurrent when an overcurrent flowed from a dc-battery to a drive motor is indicated by JP,60- 
91 801, A. When an overcurrent is detected when a current detector detects the current which flows from a 
dc-battery to a drive motor and that detection value exceeds a reference value that is, he drives a breaker 
immediately and is trying to intercept an overcurrent in this electrical power system. 
[0003] 

[Problem(s) to be Solved by the Invention] By the way, as for the drive motor of an electric vehicle, the 
actuation is controlled by the control circuit, for example, an inverter. That is, the inverter made the drive 
motor generate torque, when making a car drive, when decelerating a car, it operated the drive motor as a 
generator, and it has charged the regeneration power to the dc-battery. 

[0004] Even if the electric vehicle which contains a breaker in the electrical power system mentioned 
above is not equipped with the special dc-battery protection network, it is excellent in the point that 
damage on the dc-battery by the overcurrent can be prevented. However, if a breaker will be intercepted 
when regeneration power is supplied from the drive motor (i.e., when the dc-battery is charged) since a 
breaker is immediately intercepted by detection of an overcurrent, this regeneration power loses a refuge, 
an electrical potential difference rises rapidly from a breaker before a drive motor, and there is a 
possibility of inviting failure to an inverter or the drive motor itself. 

[0005] Moreover, even if it is in some which are called the series type hybrid electric vehicle which is 
equipped with the generator driven with the engine other than a dc-battery, supplies power to a dc-battery 
from a generator, and charged this If in addition to the fault mentioned above the breaker is formed in the 
electric power supply way from a generator to a dc-battery, and the breaker is intercepted while charging 
a dc-battery with a generator Also in this case, the generated output of a generator also loses a refuge, and 
when that electrical potential difference goes abruptly up, a possibility of causing failure is in the 
generator itself. 

[0006] The place which this invention was made based on the situation mentioned above, and is made into 
that purpose is to offer the electric vehicle which can prevent damage on the dc-battery by the 
overcurrent, and damage on the electronic equipment by excess of a generation of electrical energy at the 
time of circuit cutoff to coincidence. 
[0007] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the electric vehicle of 
claim 1 While being inserted between the drive motor which drives a car, the dc-battery which supplies 
power towards a drive motor, and a dc-battery and a drive motor and carrying out conversion control of 
the supply voltage from a dc-battery at the drive output to a drive motor The motor control circuit which 
carries out conversion control of the supply input from a drive motor at the regeneration output to a dc- 
battery, When this detecting signal is thought to be the breaker inserted between the motor control circuit 
and the dc-battery, and the current sensor which detects the overcurrent which flows between a dc-battery 
and motor control circuits, and outputs that detecting signal, After the means for stopping which stops the 
drive and regeneration output from a motor control circuit, and the drive and regeneration output from a 
motor control circuit stop, it has the breaker control means which uses a breaker and intercepts supply of 
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an overcurrent 

[0008] According to the electric vehicle of claim 1, if an overcurrent flows between a dc-battery and a 
motor control circuit, a detecting signal will be outputted from the current sensor which detected this. If a 
means for stopping receives this detecting signal, this means for stopping will stop a drive and 
regeneration output of a motor control circuit, and, thereby, a drive and regeneration actuation of a drive 
motor will be suspended. After the drive and regeneration output from a motor control circuit stop, a 
breaker control means operates a breaker and intercepts an overcurrent. 

[0009] When a means for stopping receives the detecting signal from a current sensor in the case of the 
electric vehicle of claim 2, the stop signal which directs a halt of that drive and a regeneration output is 
outputted to a motor control circuit, and a breaker control means uses a breaker after predetermined time 
progress, after this stop signal is outputted. In this case, a breaker does not operate in the time amount 
taken for the output of a motor control circuit to stop after a stop signal is outputted. 
[0010] In the case of the electric vehicle of claim 3, it detects that that drive and a regeneration output 
stopped the motor control circuit, and a detection means to output the completion signal of a halt is 
included, and a breaker control means uses a breaker, when the completion signal of a halt from this 
detection means is received. In this case, a breaker does not operate until a detecting signal is outputted 
from a detection means. 

[001 1] The electric vehicle of claim 4 supplied power towards the dc-battery, and while controlling the 
generation-of-electrical-energy output of the generator which charges a dc-battery through a breaker, and 
this generator, when a detecting signal is outputted from a current sensor, it is fiirther equipped with the 
generator control means which stops a generation-of-electrical-energy output. And the breaker control 
means in the electric vehicle of claim 4 uses a breaker, after the generation-of-electrical-energy output 
from a generator stops in addition to the drive and regeneration output from a motor control circuit. 
[0012] When a means for stopping receives the detecting signal from a current sensor in the case of the 
electric vehicle of claim 5, while outputting the 1st stop signal which directs a halt of the drive and a 
regeneration output to a motor control circuit, the 2nd stop signal which directs a halt of the generation- 
of-electrical-energy output of a generator is outputted to a generator control means, and a breaker control 
means uses a breaker after predetermined time progress, after these 1st and 2nd stop signals are outputted. 
In this case, a breaker does not operate in the time amount taken for the output of a motor control circuit 
and the generation-of-electrical-energy output of a generator to stop after the 1st and 2nd stop signals are 
outputted. 

[0013] In the case of the electric vehicle of claim 6, a motor control circuit It detects that the drive and a 
regeneration output stopped, and a 1st detection means to output the completion signal of the 1st halt is 
included. Moreover, a generator control means It detects that the generation-of-electrical-energy output of 
a generator stopped, and a 2nd detection means to output the completion signal of the 2nd halt is included, 
and a breaker control means uses a breaker, when the completion signal of these 1st and 2nd halt is 
received. In this case, a breaker does not operate until both 1st and 2nd detecting signals are outputted. 
[0014] The electric vehicle of claim 7 is further equipped with the starting switch, and a breaker control 
means uses a breaker, when a starting switch is OFF. According to the electric vehicle of claim 7, if a 
starting switch is turned OFF, a breaker will operate. 
[0015] 

[Embodiment of the Invention] Hereafter, the example of the electric vehicle of this invention is explained 
with reference to a drawing. Drawin g 1 shows the outline of the configuration of a series type hybrid 
electric vehicle with a block diagram as one example. As shown in this drawing, this series type hybrid 
electric vehicle equips the drive motor 2 for driving a car, and this drive motor 2 with the dc-battery 4 
which supplies power. A drive motor 2 consists of a three-phase-circuit squirrel cage induction motor, and 
the dc-battery 4 consists of a mass rechargeable battery. Moreover, the inverter 6 is inserted between the 
drive motor 2 and the dc-battery 4. This inverter 6 consists of a transistor inverter, and contains the drive 
circuit from the 1st phase to the 3rd phase corresponding to the exiting coil of the three phase circuit of a 
drive motor 2. And this inverter 6 changed the supply voltage of a dc-battery 4 into the driving force of a 
drive motor 2, and changed the turning effort of a drive motor 2 into the regeneration output, and has 
charged this to the dc-battery 2. Moreover, the operation signal from the accelerator pedal which is not 
illustrated and a brake pedal is inputted into an inverter 6, and the magnitude of the driving force of a 
drive motor 2 and the generation-of-electrical-energy force (regenerative-brake force) is adjusted based on 
these operation signals. 

[0016] The power circuit of an electric vehicle consists of these base elements, and the breaker 8 is 
inserted between the dc-batteries 4 and inverters 6 of this power circuit. This breaker 8 is driving by the 
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drive circuit 10 establish^^ the exterior of a power circuit, and can be^ftnittent in power-source 
Rhine LI and L2. The current sensor 12 is formed between the dc-batteries 4 and breakers 8 of power- 
source Rhine L2, and measures a current value here, and an output of the value is possible for it. The 
electric vehicle equips the drive circuit 10 also with the controller 14 which outputs a control signal, and 
power is supplied to this controller 14 from the auxiliary machinery dc-battery 16 for electrical. The 
current value I outputted from the current sensor 12, i.e., a detecting signal, is inputted into a controller 
14, and a controller 14 outputs a control signal to the drive circuit 10 based on this detecting signal I. 
[0017] In addition to this, the series type hybrid electric vehicle is equipped with the generator 18 and the 
engine which is not illustrated, and a generator 18 can be driven with that engine, can be generated, and 
can supply this generated output to a dc-battery 4. Moreover, actuation and a halt of a generator 1 8, and 
its amount of generations of electrical energy are controlled by the amount controller 20 of generations of 
electrical energy, and this amount controller 20 of generations of electrical energy has also received 
supply of power from the auxiliary machinery dc-battery 16. A generator 1 8 is connected to the power 
circuit in Maine by the charge Rhine CI being connected to power-source Rhine LI, and charge Rhine C2 
being connected to power-source Rhine L2, and these constitute the charge circuit. The breaker 8 is 
inserted between the generator 1 8 and the dc-battery 4 in this charge circuit, and, so, as for a breaker 8, 
this charge circuit can also be intermittent now. 

[0018] It has the electric power switch 22 which is a main switch for putting a car into operation as other 
equipment, and this electric power switch 22 is connected to the inverter 6, the controller 14, and the 
amount controller 20 of generations of electrical energy through the signal line. The controller 14 is also 
connected to the inverter 6 and the amount controller 20 of generations of electrical energy through the 
signal line. The trigger signal N outputted from an electric power switch 22 is inputted into each of an 
inverter 6, a controller 14, and the amount controller 20 of generations of electrical energy in more detail. 
Moreover, the stop signal S outputted from a controller 14 is inputted into an inverter 6 and the amount 
controller 20 of generations of electrical energy, respectively. And the acknowledge signal PI from an 
inverter 6 and the acknowledge signal PG from the amount controller 20 of generations of electrical 
energy are inputted into a controller 14. 

[0019] While this series type hybrid electric vehicle runs, a breaker 8 is in a connection condition and, 
thereby, a power circuit and a charge circuit are closed. Connection actuation of a breaker 8 is beforehand 
performed, when a car starts (i.e., when newly put in from the condition that the electric power switch 22 
is turned off (off)). Namely, if a trigger signal N is newly outputted to a controller 14 from an electric 
power switch 22, a controller 14 will output first the command to which a breaker 8 is connected to the 
drive circuit 10, and, as for the drive circuit 10 which received this command, will carry out connection 
actuation of the breaker 8. Since its connection and cut off state can be mechanically held after that once 
connection and cutoff of are done, the above-mentioned handshaking is performed once and a breaker 8 
ends it. In addition, the trigger signal N from an electric power switch 22 is outputted also to an inverter 6 
and the amount controller 20 of generations of electrical energy, and, thereby, these inverters 6 and the 
amount controller 20 of generations of electrical energy serve as starting standby. 

[0020] A controller 14 starts control of the whole electrical power system of the car which includes cutoff 
control of a breaker 8 separately, after carrying out connection actuation of the breaker 8 in this way. If 
ckawing 2 is referred to, the power control routine which a controller 14 performs at this time will be 
shown, and the cutoff procedure of a breaker 8 will be hereafter explained based on this flow chart. 
[0021] At step S10, it distinguishes whether the output overcurrent from a dc-battery 4 has occurred. This 
distinction is performed based on the detecting signal I from a current sensor 12. That is, while a car runs, 
a current sensor 12 measures the current which always flows power-source Rhine L2, makes that value a 
detecting signal I, and it is outputting to the controller 14, but if this value exceeds the reference value set 
up beforehand, a controller 14 will be judged to be what the output overcurrent of a dc-battery 4 
generated. If the output current from a dc-battery 4 is normal values, a distinction result here will be a 
false (No) and then will progress to step S 1 2. 

[0022] At step SI 2, it distinguishes whether the electric power switch 22 is turned off. Since it is put into 
the electric power switch 22 during transit of a car and the trigger signal N from an electric power switch 
22 is inputted into the controller 14, a distinction result here is a false (No) and will perform next step 
S10. During usual transit of a car, above-mentioned step S10 and above-mentioned step SI 2 will be 
performed repeatedly. Therefore, a breaker 8 is connected in the meantime. 

[0023] If abnormalities, such as a short circuit and failure, occur in a power circuit or a charge circuit and 
an overcurrent flows from a dc-battery 4 during transit, a dc-battery 4 will be damaged by overdischarge. 
In addition, there is also a possibility of producing fusing of wiring by the overcurrent. Therefore, when 
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an overcurrent occurs, it^^cessary to intercept a breaker 8 immediatel^^d it is necessary to prevent 
such accident. However, if a breaker 8 is intercepted during regeneration actuation of a drive motor 2, and 
actuation of a generator 18, such output voltage will go abruptly up as mentioned above. Then, a 
controller 14 performs cutoff actuation of a breaker 8 through the following procedures after overcurrent 
generating. 

[0024] In this case, the output overcurrent from a dc-battery 4 is detected, and the distinction result m step 
S10 serves as truth (Yes), and progresses to step SI 6. At step SI 6, generation-of-electrical-energy 
actuation with a generator 18 is suspended. A controller 14 outputs a stop signal S to the amount 
controller 20 of generations of electrical energy first in more detail. In the amount controller 20 of 
generations of electrical energy, it has the current sensor which detects the current which flows to a 
microprocessor, the driver unit which controls the energization to the exiting coil of a generator 18, and 
its exiting coil. If a microprocessor receives this stop signal S within the amount controller 20 of 
generations of electrical energy, a microprocessor will stop the energization to the exiting coil of the 
generator 18 of a driver unit. A generator 18 has the energization to an exiting coil severed, and has the 
generation-of-electrical-energy actuation suspended by this. In addition, although this step SI 6 is 
performed even if a generator 18 is not generation-of-electrical-energy operating, a generator 18 does not 
newly start generation-of-electrical-energy actuation in this case. 

[0025] Then, at step SI 8 performed, drive / generation-of-electrical-energy (regeneration) actuation of a 
drive motor 2 is suspended. A controller 14 outputs a stop signal S to an inverter 6 first in more detail. It 
also has two current sensors for detecting the current which it has the microprocessor also in the inverter 
6, and flows from the drive circuit of the 1 st phase and the 2nd phase to the exiting coil of a drive motor 
2, respectively. If a microprocessor receives this stop signal S within an inverter 6, this microprocessor 
will stop the output of the drive circuit of the 1st phase to the 3rd phase. Thereby, the energization to the 
exiting coil of a drive motor 2 is stopped, and both drive / generation-of-electrical-energy actuation of a 
drive motor 2 is suspended. 

[0026] Thus, a controller 14 will also perform halt control of a generator 18 and an inverter 6 besides 
drive control of a breaker 8. At step S20, it distinguishes whether the generation-of-electrical-energy 
output of a generator 18 has stopped. This distinction is performed by the existence of the acknowledge 
signal PG outputted from the amount controller 20 of generations of electrical energy. If a fixed time 
delay passes after the microprocessor of the amount controller 20 of generations of electrical energy reads 
the detection value of that current sensor and this current becomes sufficiently small in more detail, an 
acknowledge signal PG will be outputted to a controller 14 from this microprocessor. As for the time 
delay at this time, it is desirable to set up the armature output of a generator 1 8 based on the time amount 
taken to fall enough. According to an artificer's etc. measurement, the time amount taken to lose the 
output current mostly has been about 200ms since the energization to the exiting coil of a generator 18 
was stopped. Therefore, this time delay can be set to 200ms. If this acknowledge signal PG is not 
outputted, it is judged with what the generation-of-electrical-energy output of a generator 18 has not 
stopped, and it becomes false (No), and the distinction result in step.S20 returns to step SI 6, and repeats 
and performs this step SI 6 and step SI 8. While the distinction result in step S20 is a false (No), activation 
of step S20 is repeated through the above-mentioned procedure. 

[0027] If a controller 14 receives an acknowledge signal PG, it can judge with what the generation-of- 
electrical-energy output of a generator 18 stopped, and the distinction result in step S20 will serve as truth 
(Yes), and will progress to step S22. At step S22, it distinguishes whether drive / generation-of-electrical- 
energy actuation of a drive motor 2 has stopped. This distinction is performed by the existence of the 
acknowledge signal PI outputted from an inverter 6. If a fixed time delay passes after the microprocessor 
in an inverter 6 reads the detection value of those two current sensors and each of this current becomes 
sufficiently small in more detail, an acknowledge signal PI will be outputted to a controller 14 from this 
microprocessor. As for the time delay at this time, it is desirable to set up the armature output of a drive 
motor 2 based on the time amount taken to fall enough. If this acknowledge signal PI is not outputted, it is 
judged with what drive / generation-of-electrical-energy actuation of a drive motor 2 has not stopped, and 
it becomes false (No), and the distinction result in step S22 returns to step SI 6, and repeats and performs 
step SI 6 or subsequent ones. While the distinction result in step S22 is a false (No), activation of step S22 
is repeated through the above-mentioned procedure. 

[0028] If a controller 14 receives an acknowledge signal PI, it can judge with what drive / generation-of- 
electrical-energy actuation of a drive motor 2 stopped, and the distinction result in step S22 will serve as 
truth (Yes), and will progress to step S24. If step S24 is performed, a controller 14 will output the control 
signal which carries out cutoff actuation of the breaker 8 to the drive circuit 10. The drive circuit 10 
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carries out cutoff actuation of the contact of a breaker 8. 
[0029] Thus, once the output overcurrent from a dc-battery 4 is detected, a breaker 8 will be intercepted 
through the above procedure. By performing this control procedure, while suppressing damage on the dc- 
battery 4 by the overcurrent, damage and failure of a drive motor 2, an inverter 6, and a generator 18 can 
be prevented. Once it is intercepted, connection actuation of the breaker 8 will not be carried out until it is 
anew put into an electric power switch 22 as mentioned above. Therefore, after finishing required check 
and repair and checking the insurance of a car, connection actuation of the breaker 8 is carried out only 
after being put into an electric power switch 22. 

[0030] Next, when a car finishes the transit and stops, the control procedure when carrying out cutoff 
actuation of the breaker 8 for the insurance under stop is explained. That is, when stopping a car, it is 
necessary to make circuit connection of a dc-battery 4 the minimum by making a breaker 8 intercept. If 
there are especially no abnormalities of overcurrent generating when an electric power switch 22 is turned 
off now, in order for an operator to stop a car, the distinction result in step S10 will be a false (No), and 
will progress to step SI 2. 

[0031] At step SI 4, since the trigger signal N stops by an electric power switch 22 being turned off, a 
distinction result here is truth (Yes) and will progress to step SI 6. In this case, from step SI 6 to the step 
S24 is performed in the same procedure as the above. And a breaker 8 is intercepted when step S24 is 
performed. Therefore, since a circuit is intercepted after this generation-of-electrical-energy output surely 
stops even if a generator 18 is still operating when an operator turns off an electric power switch 22, 
damage and failure of a generator are suppressed also here. Furthermore, since a circuit is intercepted 
after actuation of a drive motor 2 stops even when the electric power switch 22 has been turned off still 
accidentally [ car / since activation of step SI 8 and step S22 is included in the above-mentioned 
procedure / under / transit / operator ], damage and failure of a drive motor 2 and an inverter 6 can also be 
suppressed. In addition, after this, if anew put into an electric power switch 22, a breaker 8 will return to a 
connection condition and the transit of a car of it will be attained. 

[0032] Drawing 3 shows time amount change of the current which flows power-source Rhine L2 
outputted from the current sensor 12. In this drawing, this current exceeds a reference value la, and when 
a controller 14 performs step S10, time of day distinguished from the dc-battery 4 as the output 
overcurrent occurred is set to TO. In addition, it is necessary to set up this reference value la appropriately 
based on the rated current outputted from a dc-battery 4. 

[0033] Drawing 4 and draw ing 5 measure the output terminal electrical potential difference of a generator 
18, and show the time amount change. Among these, drawin g 4 is a thing when the breaker 8 has been 
intercepted by detection and coincidence of an output overcurrent, without performing the power control 
routine by the controller 14, when a breaker 8 is temporarily intercepted at the above-mentioned time of 
day TO that is,. As shown in this drawing, till then, the output terminal electrical potential difference 
started rapidly in time of day TO, and from there, what was a fixed value fell gradually and has stopped it 
completely soon. At this time, it is over the allowable voltage Va by the rise of an electrical potential 
difference. 

[0034] Drawing 5 is a thing when the power control routine with an above-mentioned controller 14 is 
performed and a breaker 8 is intercepted appropriately. In this case, the output terminal electrical potential 
difference shows the fixed value, and the time of day TO or subsequent ones has suspended that output 
completely soon. Moreover, the value at this time is not over the allowable voltage Va. In addition, the 
duration after a controller 14 distinguishes from overcurrent generating at step S10 until the output of a 
generator 18 is suspended is shown to this drawing by TR. Therefore, it becomes that a controller 14 
distinguishes from a generation-of-electrical-energy output halt at step S20 as mentioned above, after this 
predetermined time TR passes and a further above-mentioned time delay passes. 

[0035] According to the series type hybrid electric vehicle of the example mentioned above, while being 
able to prevent damage on the dc-battery by the overcurrent, a power source can be intercepted safely, 
without damaging a drive motor, an inverter, and a generator at this time. Moreover, since a power source 
is intercepted also when an electric power switch is turned off, circuit connection of the dc-battery under 
stop can be made the minimum, and the dark current can be made low. Moreover, when the operator is 
separated from the car, wiring of a power circuit or a charge circuit is gnawed by the harmful animal, a 
circuit can connect too hastily and the unforeseen accident of damaging a dc-battery can be prevented. In 
addition, what is necessary is just to form the breaker 8 near the dc-battery 4 in this case. 
[0036] This invention is not restrained by the example mentioned above. For example, it is possible to 
transform the power control routine which a controller 14 performs. The distinction in step S20 cannot be 
based on the existence of the acknowledge signal PG outputted from the amount controller 20 of 
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generations of electrical energy, but can also be distinguished by the elapsed time after a controller 14 
outputs a stop signal S. In this case, what is necessary is for a microprocessor to stop the energization to 
an exiting coil, and just to make it distinguish from what the generation-of-electrical-energy output of a 
generator 1 8 stopped, after a stop signal S is outputted to the microprocessor of the amount controller 20 
of generations of electrical energy, after the time amount (for example, 200ms or more) taken for the 
output current of a generator 1 8 to decline completely passes. And in this case, the current sensor with 
which the amount controller 20 of generations of electrical energy is equipped is unnecessary, and its 
processing to which a microprocessor outputs an acknowledge signal PG is also unnecessary. 
[0037] Moreover, the distinction in step S22 cannot be based on the existence of the acknowledge signal 
PI outputted from an inverter 6, but can be distinguished by the elapsed time after a controller 14 outputs 
a stop signal S like the above. What is necessary is just to make it distinguish from what actuation of a 
drive motor 2 stopped after the time amount (for example, 200ms or more) taken for a microprocessor to 
suspend the output of the drive circuit of the 1st phase to the 3rd phase after, as for the elapsed time in this 
case, a stop signal S is outputted to the microprocessor of an inverter 6, and to stop the energization to the 
exiting coil of a drive motor 2, and for the output of a drive motor 2 to decline completely passed. And the 
current sensor with which an inverter 6 is equipped also in this case is unnecessary, and a microprocessor 
does not need to perform processing which outputs an acknowledge signal PI. 

[0038] In addition, this invention can also be applied to the electric vehicle which is not equipped with a 
generator. In this case, in the power control routine which a controller 14 performs, step S16 and step S20 
do not have the need. Therefore, if the distinction result in step S12 became truth (Yes), after progressing 
to step SI 8 next and performing this step SI 8, distinction of step S22 is performed. In addition, the 
distinction in this step S22 of it being possible to carry out according to a modification besides an above- 
mentioned example is also natural. 
[0039] 

[Effect of the Invention] Since a breaker operates according to the electric vehicle of claim 1 after a drive 
and regeneration actuation of a drive motor are suspended when an overcurrent is intercepted as explained 
above, a power source can be intercepted safely, without inviting damage and failure to a drive motor or a 
motor control circuit. Therefore, protection of a dc-battery and protection of a drive motor and a motor 
control circuit can be aimed at to coincidence. 

[0040] Since according to the electric vehicle of claim 2 a breaker operates after the output from a motor 
control circuit is suspended certainly, damage and failure of a drive motor and a motor control circuit can 
be prevented certainly. Since according to the electric vehicle of claim 3 a breaker operates after a motor 
output sensor detects an actuation halt of a drive motor certainly, damage and failure of a drive motor and 
a motor control circuit can be prevented certainly, and after an overcurrent is detected, the time amount 
which operates a breaker can be shortened to the minimum. Therefore, protection of a dc-battery also 
becomes again more certain. 

[0041] According to the electric vehicle of claim 4, damage and failure of a generator can also be 
suppressed further and a power source can be intercepted safely. Therefore, protection of the dc-battery of 
a series type hybrid electric vehicle and protection of a drive motor, a motor control circuit, and a 
generator can be aimed at to coincidence. Since according to the electric vehicle of claim 5 a breaker 
operates after the output from a motor control circuit and the generation-of-electrical-energy output of a 
generator are suspended certainly, damage and failure of the drive motor of a series type hybrid electric 
vehicle, a motor control circuit, and a generator can be prevented certainly. 

[0042] Since according to the electric vehicle of claim 6 a breaker operates after two detection means 
detect certainly an actuation halt of a drive motor and an output halt of a generator, respectively, damage 
and failure of a drive motor, a motor control circuit, and a generator can be prevented certainly, and after 
an overcurrent is detected, the time amount which operates a breaker can be shortened to the minimum. 
[0043] According to the electric vehicle of claim 7, since circuit connection of a dc-battery can be made 
the minimum during a halt of a car, the unforeseen accident under stop can be prevented certainly. 
Moreover, the damage and failure of a generator, a drive motor, and a motor control circuit accompanying 
cutoff actuation of a breaker can be prevented certainly. 
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